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AB A method of modifying HO-1 transcription is disclosed. The method 

includes modifying the nuclear concentration of biliverdin reductase, or 
fragments or variants thereof which bind to heme oxygenase-1 gene 
regulatory sequence AP-1 in a cell, whereby increased nuclear biliverdin 
reductase levels increases HO-1 transcription and a decrease decreases 
transcription of HO-1. Biliverdin reductase-mediated modulation of HO-1 
gene expression may be used to treat various HO-l-associated disorders and 
diseases. Thus, human biliverdin reductase was shown to dimerize and bind 
to AP-1 sites in the HO-1 gene promoter. Mutations in the leucine zipper 
domains abolished this binding. In COS cells transfected with antisense 
biliverdin reductase RNA, the increase of HO-1 mRNA levels to menadione 
exposure was inhibited. 
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the regulation of inflammation by expressing a series of pro- and 
anti- inflammatory genes that are associated with the activation of these 
cells. The nature of these genes and the regulation of their expression 
may be particularly important for the outcome of immediately vascularised 
transplants. We refer to the set of anti -inflammatory genes that are 
expressed during EC activation as protective genes because they can block 
the expression of pro-inflammatory genes associated with EC activation and 
prevent EC apoptosis. In this review we discuss data that supports the 
hypothesis that expression of these protective genes in a transplanted 
organ can promote its survival. We will focus on the description of one 
such protective gene, heme oxygenase-1 (HO-1) . The first part of the 
review discusses the potential role of EC activation in regulating 
inflammatory responses such as those associated with the rejection of 
transplanted organs. The second part discusses the mol . mechanisms that 
regulate the expression of HO-1 in EC as well as the mol. mechanism by 
which the expression of this gene can regulate EC activation. The third 
part discusses potential mechanisms by which HO-1 may contribute to 
suppress different phases of the rejection of transplanted organs, e.g., 
ischemia reperfusion injury, acute rejection and chronic failure. In the 
last part we discuss the role of HO-1 in establishing long-term survival 
of organs that are transplanted across different species, an approach 
referred to as xenotransplantation. 
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A method of modifying HO-1 transcription is disclosed. The method 
includes modifying the nuclear concentration of biliverdin reductase, or 
fragments or variants thereof which bind to heme oxygenase -1 gene 
regulatory sequence AP-1 in a cell, whereby increased nuclear biliverdin 
reductase levels increases HO-1 transcription and a decrease decreases 
transcription of HO-1. Biliverdin reductase-mediated modulation of HO-1 
gene expression may be used to treat various HO-l-associated disorders and 
diseases. Thus, human biliverdin reductase was shown to dimerize and bind 
to AP-1 sites in the HO-1 gene promoter. Mutations in the leucine zipper 
domains abolished this binding. In COS cells transfected with antisense 
biliverdin reductase RNA, the increase of HO-1 mRNA levels to menadione 
exposure was inhibited. 
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expressed during EC activation as protective genes because they can block 
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prevent EC apoptosis. In this review we discuss data that supports the 
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last part we discuss the role of HO-1 in establishing long-term survival 
of organs that are transplanted across different species, an approach 
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The author discloses the nucleic acid and protein sequences for human and 
mouse APRIL growth factor (A Proliferation Inducing Ligand) , a novel 
member of the tumor necrosis factor family. Gene expression is 
demonstrated in normal and malignant tissue and numerous tumor cell lines. 
In addition, APRIL is shown to be mitogenic for T lymphocytes (Jurkat) and 
lymphocytes (Raji) . 
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